Osmotic properties of Ehrlich ascites tumor cells during the cell cycle.
Ehrlich ascites tumor cells were grown and maintained in continuous spinner culture. The population of dividing cells was synchronized by a double thymidine block technique. Cell cycle phases were determined graphically by plotting mitotic index, cell number, and DNA synthesis against time. Changes in the osmotic properties of Ehrlich ascites tumor cells during the cell cycle are described. Permeability to water is highest at the initiation of S and progressively decreases to its lowest value just after mitosis. Heats of activation for water permeability vary during the cell cycle, ranging from 9-14 kcal/mole. Results may imply changes in the state of water in the membrane during the cycle. The volume of osmotically active cell water is highest during S and early G2 and decreases during the mitotic phase, as cells undergo division. Total water content remains stable at 82% (w/w) during the cycle. Total concentration of the three major ions (Na, K, Cl), expressed as mEq/liter total cell volume, does not change. The fraction of total cell water which is osmotically active (Ponder's R) decreased gradually from 0.75 at S to about 0.56 following mitosis. Findings suggest that a fraction of the total water within the cell exists in a "bound" form and is, therefore, incapable of being shifted under the driving force of osmotic pressure. This fraction of bound water increases during the cell cycle. Possible alterations in membrane fluidity and the state of water in the cell are discussed.